S2 Parameterisation of cotton S2.1 Planting density Figure S1. Country-specific cotton planting densities [plants m −1 ] used in this study. Gray indicates areas currently not used for cotton production (Portmann et al., 2010).
Correspondence: Yvonne Jans (jans@pik-potsdam.de) S1 Introduction -economic background Table S1 . The top ten cotton producing countries (Sheth, 2017) and their cotton export values in 2017 (including raw cotton, cotton yarn, thread and woven fabrics) ( as provided by Portmann et al. (2010) . Gray indicates areas currently not used for cotton production.
S2.3 Sowing days and growing season 5 (a) (b) Figure S3 . (a) Sowing dates and (b) length of the growing period used to simulate cotton yields. See section "Modeling protocol and input data" (main text) for further description. Gray indicates areas currently not used for cotton production (Portmann et al., 2010) . Countries with missing data on either cotton area (Portmann et al., 2010) or cotton yield observations (FAO et al., 2018) with values in (Chapagain et al., 2006) . Figure S7 . Ratio of blue water to virtual water content of cotton production according to the spatial pattern of irrigated cotton area shares as provided by Portmann et al. (2010) . Gray indicates areas currently not used for cotton production. Figure S8 . Relative increase in cotton yields according to increasing atmospheric CO2 and different levels of water stress. Between 1983 and 1987 OTC technology was used to expose cotton crops to 650 µmol mol −1 CO2 and results were compared to an ambient CO2 concentration of 350 µmol mol −1 Kimball et al. (1992) . In 1990 and 1991, FACE treatment increased atmospheric CO2 levels starting from 353 µmol mol −1 (Kimball, 2016) and 370 µmol mol −1 (Mauney et al., 1994) to 550 µmol mol −1 , respectively. Simulated values (LPJmL) represent cotton yields under purely rainfed conditions and the absence of water stress, respectively. In order to reproduce some of the experimental conditions, simulation parameters such as sowing day, growing period, atmospheric CO2 concentration and plantation density were adapted to the values provided by Kimball et al. (1992) , Lewin et al. (1994) and Nagy et al. (1994) . Yield data were taken from Kimball et al. (1992) for OTC yields in the years 1983-1987 and from Mauney et al. (1994) and Kimball (2016) 
S3 Results

S3
